Delineating pathological pathways in a chemically induced mouse model of Gaucher disease.
Great interest has been shown in understanding the pathology of Gaucher disease (GD) due to the recently discovered genetic relationship with Parkinson's disease. For such studies, suitable animal models of GD are required. Chemical induction of GD by inhibition of acid β-glucosidase (GCase) using the irreversible inhibitor conduritol B-epoxide (CBE) is particularly attractive, although few systematic studies examining the effect of CBE on the development of symptoms associated with neurological forms of GD have been performed. We now demonstrate a correlation between the amount of CBE injected into mice and levels of accumulation of the GD substrates, glucosylceramide and glucosylsphingosine, and show that disease pathology, indicated by altered levels of pathological markers, depends on both the levels of accumulated lipids and the time at which their accumulation begins. Gene array analysis shows a remarkable similarity in the gene expression profiles of CBE-treated mice and a genetic GD mouse model, the Gba(flox/flox) ;nestin-Cre mouse, with 120 of the 144 genes up-regulated in CBE-treated mice also up-regulated in Gba(flox/flox) ;nestin-Cre mice. We also demonstrate that various aspects of neuropathology and some behavioural abnormalities can be arrested upon cessation of CBE treatment during a specific time window. Together, our data demonstrate that injection of mice with CBE provides a rapid and relatively easy way to induce symptoms typical of neuronal forms of GD. This is particularly useful when examining the role of specific biochemical pathways in GD pathology, since CBE can be injected into mice defective in components of putative pathological pathways, alleviating the need for time-consuming crossing of mice. Copyright © 2016 Pathological Society of Great Britain and Ireland. Published by John Wiley & Sons, Ltd.